Hepatic processing and biliary secretion of the cholesteryl esters from beta very-low-density lipoproteins in the rat.
beta-Migrating very-low-density lipoproteins (beta-VLDL) are cholesteryl-ester-enriched lipoproteins which accumulate in the serum of cholesterol-fed animals or patients with type III hyperlipoproteinemia. In the rat, beta-VLDL are rapidly cleared by the liver and parenchymal liver cells form the major site for uptake. In this investigation, beta-VLDL were labeled with [3H]cholesteryl esters and the hepatic intracellular transport of these esters was followed. 2 min after injection, the major part of the [3H]cholesteryl esters is already associated with the liver and a significant proportion is recovered in endosomes. Up to 25 min after injection, an increase in radioactivity in the lysosomal compartment is noticed. This radioactivity initially represents cholesteryl esters, while from 25 min onward, radioactivity is mainly present in unesterified cholesterol. Between 45 min and 90 min after beta-VLDL injection, specific transfer of unesterified [3H]cholesterol to the endoplasmic reticulum is observed, while by 3 h the majority is located in this fraction. The appearance of radioactivity in the bile was rather slow as compared to the rapid initial uptake and processing, and up to 5 h after injection only 10% of the injected dose had reached the bile (mainly as bile acids). 72 h after injection, the amount of the injected radioactivity recovered in the bile had increased to 50%. Chloroquine treatment of the rats inhibited the hydrolysis of the cholesteryl esters and the appearance of radioactivity in the bile was retarded. It is concluded that beta-VLDL are rapidly processed by parenchymal liver cells and that the cholesteryl esters from beta-VLDL are hydrolyzed in the lysosomal compartment. Unesterified cholesterol remains associated with the endoplasmic reticulum for a prolonged time, although ultimately the majority will be secreted into the bile as bile acids. The effective operation of this pathway will prevent extrahepatic accumulation of cholesteryl esters from beta-VLDL, while the prolonged residence time of unesterified cholesterol in the endoplasmic reticulum might be important for regulation of low-density lipoprotein (LDL) receptors in liver and thus for LDL levels in the blood.